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Molybdenum chemistry has received the intense attention because of its relevance to the active sites of molybdoenzymes. The presence of the cis-dioxomolybdenum (VI) cation, [MoO 2 ]
2+
, in the oxidized forms of certain molybdoenzymes has stimulated both the search for new structures in which this moiety is coordinated to ligands containing nitrogen, oxygen and/or sulfur donors and also the study of their chemical, spectroscopic, electrochemical and structural properties.
1-5
Tridentate ONS-chelating ligands derived from thiosemicarbazide or dithiocarbazate of salicylaldehyde have been widely used in much of this work.
6-9
The tautomerism (Scheme 1) of these ligands as well as the well known tendency of sulfur donors to act as bridging ligands allows various structural possibilities for the corresponding metal complexes.
As part of our studies on the coordination chemistry of d-block metal complexes with Schiff base ligands, we have earlier described the synthesis and spectroscopic and electrochemical properties for the molybdenum(VI) complexes, such as [MoO ] (L=salicylalde-hyde 2-amino-4-t-butyl phenol) in previous paper.
10,11
However, the mononuclear dioxomolybdenum(VI) complexes containing the tridentate Schiff base and 4,4'-bipyridyne (4,4'-bpy) or 4,4'-dipyridyl dioxide (4,4'-dpdo) 12 In this paper, we report the synthesis and crystal structure on new dioxomolybdenum(VI) complexes 1-3.
EXPERIMENTAL SECTION
All the reagents and solvents employed were commercial and used without further purification. The Schiff bases, sal-mdtcH 2 and sal-phtscH [MoO Unfortunately, it was failed to grow diffraction quality crystals for complexes 2 and 3.
Crystal structure determination of 1. Single crystals of 1 were obtained by the method described in the above. Structural measurement was performed on an ADSC Quantum 210 detector at Beamline 4A MXW of Pohang Light Source using λ=0.76999 Å radiation with a detector-to-crystal distance of 6.0 cm. The unit cell parameters were calculated by leastsquares fit of 7423 reflections in the range of 1.83 < θ < 27.77 o . The structure was solved by direct method 14 and refined on F 2 by full-matrix leastsquares procedures.
15 All non-hydrogen atoms were refined using anisotropic thermal parameters. Hydrogen atoms were included in the structure factor cal- culation at idealized positions by using a riding model, but not refined. A summary of crystal data and structure refinement for the compound 1 is listed in Table 1 .
RESULTS AND DISCUSSION
The reaction of MoO
with the Schiff base ligands, which are derived from salicylaldehyde and S-methyldithiocarbazate, 16 or 4-phenylthiosemicarbazide and 4,4'-bpy or 4,4'-dpdo in methanol solution give a monomeric dioxomolybdenum(VI) complexes 1-3, respectively. It is likely that the coordinated water molecule in the complexes 2 and 3 stems from the trace of reactants. All complexes are air stable in the solid state and have poor solubilities in the common organic solvents, but they are highly soluble in DMF and DMSO. The formulations are in accordance with the data of elemental analysis and physicochemical measurements. The oxidation state of Mo as expected from overall charge considerations for the complexes is +6.
Spectral properties. The electronic spectra for all complexes exhibit the bands at ca. 410 nm (log ε=ca
. These bands are assigned to the asymmetric and the symmetric stretching vibration of cis-MoO 2 group, respectively, by comparison with the spectra reported previously.
17 For all complexes an intense vibration associated with the C=N stretching frequency is observed at ~1598 cm -1 , 17a,18 which is shifted to low frequency compared to ~1620 cm -1 of the free ligands, indicating that the azomethine nitrogen atom is coordinated to the molybdenum center. The complexes exhibit weak bands at ca. 3436 and 3122 cm -1 due to the presence of coordinated methanol or water molecules and phenyl imine, respectively. 6 For complexes 2 and 3, the proton resonances for water molecule are observed at 3.34 ppm, respectively. In addition, the complex 1 exhibits N=CH proton resonance at 8.95 ppm, two different 4,4'-bpy proton signals at two different positions (8.73 ppm for NCHCH and 7.83 ppm for NCHCH), aromatic proton bands at 6.96~7.78 ppm, and S-CH 3 proton resonance at 2.60 ppm, respectively. 6,11,13a In all complexes, the ratio of integrated intensities for the proton signals of Schiff base and 4,4'-bpy or 4,4'-dpdo consistent with the stoichiometric ratio 1 : 1. Structural description of 1. The molecular structure of complex 1 is shown in Fig. 2 . Selected bond lengths and angles are listed in 2+ core on a meridional plane through the phenolate-O, the imine -N, and the deprotonated thiolate-S atoms forming one five-and one sixmembered chelate ring. The sixth coordination site around Mo is occupied by a solvent methanol molecule, thereby providing a distorted octahedral coordination environment around Mo. In general the structure resemble those of the cis-dioxomolybdenum (VI) complexes with tridentate Schiff base ligand have been prepared previously in our laboratory.
10 However, it is distinguished from the previous complexes that one uncoordinated 4,4-bpy The cis-and trans-L-Mo-L angles are in the range of 76.45(5)-105.15 (7) o and 154.94(5)-169.83 (7) o , respectively. To a large extent these distortions stem from the incorporation of Mo into a five-membered ring. The bond lengths, N1-C1 (1.303(3)Å) and N2-C8 (1.290(3)Å) indicate that these are double bonds, respectively (normal single bond is 1.364Å).
10b The Mo-O4 bond length (2.275(2)Å) is relatively long due to the trans effect 20 of the terminal oxide ligands and the coordinated solvent molecule (CH 3 OH) is labile. The metric parameters for the five-and sixmembered ring are unexceptional and compare closely to those in related molecules.
10b Also, the metric parameters for 4,4'-bpy are similar to those in related molecules.
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CONCLUSIONS
The initial goal of this work was to synthesis the di-or tetra-nuclear oxomolybdenum complexes, [Mo 
